Different binding properties of muscarinic M2-receptor subtypes for agonists and antagonists in porcine gastric smooth muscle and mucosa.
The hypothesis that muscarinic receptors on smooth muscle differ from those in epithelial glands was tested by comparing the properties of muscarinic binding sites in porcine fundic smooth muscle with those in mucosal membranes. The binding of agonists and of antagonists was assessed by displacement of [3H]N-methylscopolamine. Pirenzepine (M1-antagonist) labeled low-affinity binding sites in smooth muscle (KD = 229 nM) and in mucosa (KD = 124 nM) consistent with the presence of M2 sites. Carbachol interacted with a high-affinity (KD = 164 nM) and a low-affinity (KD = 18.2 microM) state of binding sites in smooth muscle. Guanyl 5'-yl-imidodiphosphate converted all sites to the low-affinity state. N-ethylmaleimide pretreatment increased the affinity of carbachol and the proportion of high-affinity sites. In clear contrast, only low-affinity sites of carbachol were detectable in mucosa (KD = 17 microM) that were not modulated by N-ethylmaleimide or guanyl 5'-yl-imidodiphosphate. The cardioselective antagonist AF-DX 116 displayed low affinity to mucosal binding sites (KD = 3.4 microM), whereas its affinity to smooth muscle was 503 nM. The antagonist hexahydro-sila-difenidol had a very high affinity (KD = 2.9 nM) to mucosal receptors, whereas its affinity to smooth muscle sites was 88 nM. These data show that muscarinic M2 binding sites in mucosa and smooth muscle can be distinguished by both agonist and antagonist binding experiments, and suggest the existence of different subtypes of M2-binding sites in these tissues.